The structure of Ras protein: a model for a universal molecular switch.
X-ray crystallography has revealed the molecular architecture of the cellular and oncogenic forms of p21Ha-ras, the protein encoded by the human Ha-ras gene, in both its active (GTP-bound) and in its inactive (GDP-bound) forms. From comparison of these two structures, a mechanism is suggested for the GTPase hydrolysis reaction that triggers the conformational change necessary for signal transduction. The structures have also allowed identification of the structural consequences of point mutations and the way in which they interfere with the intrinsic GTPase activity of p21ras. The p21ras structure is similar to that of the G-domain of elongation factor Tu (EF-Tu) from Escherichia coli, suggesting that p21ras can serve as a good model for other guanine nucleotide binding proteins.